Background-Report cards of risk-adjusted mortality rates of individual cardiac surgeons have been publicly available in New York State since 1991. A survey of New York cardiologists in 1996 found that these report cards had little effect on their referral recommendations to cardiac surgeons. It is unknown whether the influence of report cards on referral behavior has changed over time. Methods and Results-We surveyed cardiologists in New York State in 2011 to determine their awareness of cardiac surgeon report cards, their use of the report card in formulating judgments about the quality of cardiac surgeons and selecting cardiac surgeons for referral of patients, and discussion of the report with patients in need of cardiac surgery. The relation between demographic (age, sex) and professional (teaching, board certification, faculty appointment, general cardiology practice, and hospital employee) characteristics and the influence of report cards on referral decisions was assessed using χ 2 for categorical variables and t test for continuous variables. Multivariable logistic regression models were created to determine the independent association of any variable with P<0.1 on univariate analysis. Almost all (94%) cardiologists were aware of report cards of cardiac surgeons. The influence of the report cards on cardiologists' referral decisions was limited, with 25% of cardiologists reporting a moderate or substantial influence on referral decisions. The report card was not discussed with any patients by 71% of cardiologists. The mean age of cardiologists reporting moderate or substantial influence of report cards was 58 years compared with 54 years for those who reported no/little influence (P=0.012). Fewer cardiologists who reported moderate or substantial influence were board certified (91% versus 99%; P=0.003). On multivariate analysis, general cardiology practice and employment by a hospital were independently associated with greater report card influence (odds ratio, 1.03; 95% confidence interval, 1.01-1.05; P=0.13). Key Words: quality of healthcare ◼ referral and consultation
I n 1986, the Health Care Financing Administration launched the era of public reporting in the United States with the release of report cards detailing hospital-specific, risk-adjusted mortality rates for coronary artery bypass graft (CABG) surgery. 1 This was followed, in 1991, by the first public release of report cards containing risk-adjusted cardiac surgery mortality rates for individual cardiac surgeons in New York State. 
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Public reporting of outcomes was and still is intended to help patients make informed decisions when selecting a cardiac surgeon and to drive quality improvement by individual surgeons and hospitals. 3 Despite this intent, most patients have not used the report cards to select cardiac surgeons, instead entrusting cardiologists to make that selection. 4 Surveys of cardiologists in Pennsylvania in 1996 5 and New York in 1997 6 demonstrated that although most cardiologists were aware of cardiac surgery report cards, they were rarely influenced by them in their referral of patients to cardiac surgeons. In the 1990s, public reporting of performance data was relatively new and unfamiliar. In the past 2 decades, report cards on many aspects of health care have become a regular feature of health care in the United States, with information on performance and other characteristics of physicians and hospitals now widely available in the public domain. 3 Despite the widespread availability of report cards, no recent studies have examined their contemporary influence on the referral choices that physicians make on behalf of patients. We, therefore, surveyed New York cardiologists to understand current opinions on cardiac surgery report cards and their use 20 years after their introduction in New York State.
Methods

Survey Questionnaire
Age, sex, board certification status, and participation in teaching of medical students, internal medicine, and cardiology fellows were asked of all cardiologists. Respondents were queried on whether they were a salaried employee of a hospital and in what subspecialty of cardiology they spent the majority of their time (general cardiology, interventional/invasive cardiology, noninvasive cardiology/imaging, heart failure, or electrophysiology). The survey asked respondents how many patients they referred for cardiac surgery (isolated CABG surgery, valve surgery, and combined valve-CABG surgery) in the past 12 months. Responses of cardiologists who made no referrals of patients for cardiac surgery in the last year were excluded from the analysis. For those reporting ≥1 referral, the survey asked the importance of various factors that might be used to judge the quality of care provided by cardiac surgeons using a 5-point Likert scaled response (extremely important, very important, somewhat important, minimally important, and not important). The survey asked whether the respondent was familiar with the report card (Adult Cardiac Surgery in New York State) published by the New York State Department of Health, and, among those reporting familiarity, we inquired about the use of the report card in formulating judgments about the quality of cardiac surgeons and selecting cardiac surgeons for referral of patients and discussion of the report with patients in need of cardiac surgery. Respondents were asked to rate the importance of 8 potential technical limitations of the report card (lack of outcomes other than mortality, inadequacy of risk-adjustment methods to provide a fair comparison of surgeons, the inability of mortality to reflect quality of care, the potential for data manipulation, out-of-date data, the role of chance alone, small case volumes, and risk-adjusted mortalities of most surgeons are statistically indistinguishable) using the same 5-point Likert scale. Cardiologists were asked to rate the components of surgical care (technical skill, postoperative care, clinical judgment, outcomes other than mortality, effective communication, patient satisfaction, and hospital affiliation) that they felt contribute most to the quality of a surgeon using the 5-point Likert scale and whether their assessment of the quality of and referral to that surgeon would be affected if their risk-adjusted mortality was found to be statistically higher than average in the next 2 consecutive report cards. Cardiologists were asked to compare the quality of the cardiac surgeon to whom they refer the majority of their patients with the quality of other cardiac surgeons (among the best, much better than average, above average, average, and below average) and whether they would refer members of their own family to that surgeon (definitely would refer, probably would refer, uncertain, probably would not refer, and definitely would not refer).
Data Collection
The Stony Brook Center for Survey Research conducted the 2011 survey after approval by the Stony Brook University Human Subjects Committee. Through the American College of Cardiology online database, 2150 members in New York State were identified with their contact information. Beginning in June 2011, potential respondents were sent an advance mailing explaining the survey and informing them their identity would not be linked to their responses and would be unavailable to the study investigators. A second mailing with a paper questionnaire enclosed was sent 1 week later. A second copy of the questionnaire was sent to nonrespondents 5 weeks after the initial mailing. This final mailing also directed potential respondents to a web site where they could complete the survey. Approximately 2 months after the initial mailing, nonrespondents with email contact information were sent email invitations to complete the questionnaire. From August to September 2011, interviewers attempted to reach nonrespondents by phone. Up to 10 attempts were made to reach each person by phone. During phone interviews, potential respondents were given the option to receive a questionnaire by fax or to complete the survey online. A total of 371 responses were received. The New York American College of Cardiology membership included fellows-in training (n=450), specialists other than adult cardiologists (n=231), and individuals who were deceased, retired, or with inaccurate information (n=94). When these membership categories were censored from the New York American College of Cardiology dataset, 1375 adult cardiologists remained as the survey population of interest. These censored membership categories contributed 54 of the 371 responses. The response rate after eliminating these 54 responses was 23%. Of these, 10% (30) did not refer a patient to cardiac surgery in the year before the survey, and their responses were included in the demographic profile of respondents but excluded from subsequent analyses.
Statistical Analysis
All responses were included in calculation of demographic characteristics and the importance of factors used to assess quality of surgeons. Only responses of cardiologists who were aware of the report card were used to calculate ratings of the content and limitations of the report card. More than 95% of respondents answered each question. Nonresponses for any question were excluded from the analysis of only that question.
The relation between demographic (age, sex) and professional (teaching of medical students, internal medicine residents or cardiology fellows, board certification, full-time faculty appointment, general cardiology practice, and hospital or hospital system employee) characteristics and the influence of report cards on referral decisions was assessed using χ 2 for categorical variables and t test for continuous variables. The percentages of cardiologists who reported none or minimal influence of the report cards and those that reported moderate or substantial influence who felt that technical skill, outcomes other than mortality, risk-adjusted mortality, postoperative care, clinical judgment, patient satisfaction, effective communication, and hospital affiliation were extremely or very important in determining the overall quality of a cardiac surgeon were compared using χ 2 analysis. Multivariable logistic regression analyses was performed to determine the independent association of any variable with P<0.1 on univariate analysis to moderate or substantial influence of report cards on cardiac surgeon referral recommendations.
WHAT IS KNOWN
• Report cards of risk-adjusted mortality rates of individual cardiac surgeons have been publicly available in New York State since 1991.
• Although a survey of New York cardiologists in 1996 found that these report cards had little effect on their referral recommendations to cardiac surgeons, it is unknown whether the influence of report cards on referral behavior has changed over time.
WHAT THE STUDY ADDS
• Although almost all (94%) cardiologists were aware of report cards of cardiac surgeons, the influence of the report cards on cardiologists' referral decisions was limited, with only 25% of cardiologists reporting a moderate or substantial influence on referral decisions.
• The report card was not discussed with any patients by 71% of cardiologists.
• Only 34% of cardiologists reported that the quality of the cardiac surgeon to whom they most commonly refer was among the best available.
Results
Characteristics of the 317 respondents are presented in Table 1 . The distribution of ages of cardiologists was 20%, 45%, and 35% among the 30 to 44, 45 to 59, and ≥60 age ranges. Men comprised 91% of respondents, and 96% were board certified in cardiovascular disease. More than half of respondents described themselves as general cardiologists, 18% as interventional cardiologists, and 22% as noninvasive cardiologists. Three quarters of respondents reported some involvement with teaching, and 26% were full-time members of a medical school faculty. Forty-one percent of cardiologists reported being an employee of a hospital or hospital system. Awareness of the report cards was reported by 94% of respondents. In the past 12 months, 10% of respondents referred no patients to cardiac surgery, 69% referred 20 or fewer patients, 16% referred 21 to 40 patients, and 15% referred >40 patients. Ninety-three percent of respondents referred patients to >1 cardiac surgeon, and 75% of cardiologists referred patients to >1 hospital for surgery.
Responses to questions on the importance of various outcomes and the use of the report cards are summarized in Table 2 . The report card data were considered very or extremely important by 18% of respondents, moderately important by 25%, and not important or minimally important by 57%. Twentyfive percent of cardiologists reported a substantial or moderate influence of report cards on referral recommendations, whereas 75% of cardiologists reported minimal or no effect on referral decisions. Seventy-one percent of cardiologists did not discuss the report cards with a single patient. Table 3 presents univariate associations between demographic and professional characteristics and the influence of report cards on referral recommendations. Cardiologists who reported moderate or substantial influence of the report card were older (58 versus 54 years; P=0.012), less often board certified (91% versus 99%; P=0.003), more commonly practiced general cardiology (65% versus 51%; P=0.03), and more likely to be used by a hospital or hospital system (56% versus 38%; P=0.01). On multivariable logistic regression, practice of general cardiology, employment by a hospital or hospital system, and age were associated with greater influence of the report cards on referral recommendations. Board certification in cardiology was associated with less influence of report cards (Table 4) . Table 5 displays the limitations of the report card rated by respondents as very or extremely important. Most cardiologists (59% and 53%, respectively) reported the following 2 limitations as very or extremely important: important factors other than mortality are not included, and risk-adjustment methods are inadequate to compare surgeons. A majority of cardiologists (54%) felt that the fact that surgeons and hospitals can manipulate the data was a very or extremely important limitation. Significant percentages of cardiologists felt that the following were very or extremely important limitations of report cards: they are based on information that was out of date (35%), a higher mortality rate was probably because of chance alone (27%), report card ratings are inaccurate because they are based on a small number of cases for some surgeons (42%), and so few surgeons had higher or lower mortality rates than expected (26%). The Figure displays the percentages of cardiologists who reported none or minimal influence (n=216) of the report cards and those who reported moderate or substantial influence (n=70) in 2011 who reported particular attributes that were very or extremely important determinants of the quality of a cardiac surgeon. More than 99% of cardiologists in both groups identified technical skill as very or extremely important in determining the quality of a cardiac surgeon (P=0.33). These 2 groups responded similarly on the importance of clinical judgment (86% versus 80%; P=0.22), effective communications (72% versus 79%; P=0.26), and hospital affiliation (57% versus 61%; P=0.55). However, more cardiologists who reported moderate or substantial influence of the report cards attributed greater importance to outcomes other than mortality (96% versus 80%; P=0.002), risk-adjusted mortality (89% versus 65%; P<0.001), postoperative care (97% versus 88%; P=0.04), and patient satisfaction (86% versus 69%; P=0.007) than cardiologists who claimed the report cards had no or minimal influence on their choice of cardiac surgeons.
In response to a hypothetical scenario involving a cardiac surgeon with high risk-adjusted mortality in the report card on cardiologist referrals, 38% of respondents reported that a riskadjusted mortality rate significantly higher than the average for 2 consecutive years would definitely or probably lower their assessment of the quality of a cardiac surgeon and 41% indicated that they would definitely or probably reduce referrals to such a surgeon. Only 34% of cardiologists reported that the quality of the cardiac surgeon to whom they most commonly refer was among the best available, whereas 60% of cardiologists indicated they would definitely refer members of their family to the cardiac surgeon to whom they refer most of their patients.
Discussion
This study of the attitudes toward and influence of public report cards among cardiologists in New York State after 20 years of public reporting yields 4 important findings. First, although awareness of the cardiac surgery report card has become almost universal, its influence on the referral decisions of cardiologists remains miniscule. Second, there are differences in the characteristics of cardiologists who report being influenced to a greater degree by the report card in their referral decisions. Third, the discussion of report card data with patients is rare. Finally, most cardiologists are not referring their patients to the best available surgeon, and many are not referring their patients to the surgeon to whom they would refer a family member.
This survey is the first attempt to ascertain cardiologists' opinions and the use of cardiac surgeon report cards since the surveys of Pennsylvania and New York cardiologists in 1996 5 and 1997, 6 respectively. In both earlier surveys, 62% of cardiologists claimed that the reports had no effect or influence on their referrals to cardiac surgeons. The fact that only 4% of cardiologists surveyed in 2011 indicated that report card ratings had a substantial influence on their referral decisions is consistent with research demonstrating that report card ratings have had minimal impact on provider volumes or market share. 7 Although others have proposed 8 that lack of awareness of report cards may reduce their impact on referral patterns, this study, in which 94% of respondents claim awareness, clearly demonstrates this is not the case for report cards of risk-adjusted cardiac surgery mortality in New York State. In an attempt to understand which physician characteristics are associated with greater influence of a report card on referral decisions, we found that age, practice of general cardiology, and employment by a hospital or hospital system were independently associated with greater influence by report card data, whereas board certification predicted less influence. The explanations for these associations remain unknown but are worthy of additional study. If certain characteristics are consistently associated with underutilization of the report cards, targeted education to those specific groups of cardiologists might result in greater use. It is of interest that significantly greater importance was attributed to both risk-adjusted mortality and patient satisfaction by cardiologists who reported a higher degree of influence of the report card. These findings suggest that the use of the objective risk-adjusted mortality data provided by the report card does not preclude the incorporation of more subjective markers such as patient satisfaction in referral decisions.
Although the earlier surveys of cardiologists were structurally dissimilar, 5, 6 they were in general agreement that report card data were not routinely discussed with patients. Specifically, 66% of cardiologists in Pennsylvania in 1996 reported that they discussed the report with no patients, and 78% of New York cardiologists in 1997 did not routinely discuss information in the report card with patients. These numbers are very similar to the 71% of cardiologists in New York in 2011 who reported they did not discuss the report card data with a single patient. The persistence of such a large percentage of cardiologists who never discuss these data with their patients is striking. Part of the explanation may lie in the fact that most cardiologists think that the risk-adjusted mortality rates contained in the report cards are an inaccurate assessment of the quality of a cardiac surgeon. Presumably cardiologists think that other data available to them, such as a surgeon's training, practice, or demographics or ascertained through their clinical contact, allow them to better assess which surgeons are most appropriate for referral. 9 However, because reduction in mortality is often the primary indication for cardiac surgery, 10 mortality would seem to be of paramount importance to cardiologists and their patients. In an age of ever increasing emphasis on shared decision making, it is disconcerting that discussion of these reports, even with their perceived limitations, is so infrequent.
We were also surprised to see that most cardiologists report that they are not referring their patients to the best available surgeon. Many report that they are not referring patients to the surgeon to whom they would refer a family member. The explanation for this finding is likely multifactorial and may be related to such issues as surgeon availability, patient preference, financial and interpersonal considerations, restrictions related to insurance, ease of coordinating care, clinical stability for transfer, and institutional loyalty. 11, 12 The importance attributed to hospital affiliation ( Figure) is consistent with the fact that nonclinical factors, such as market consolidation, may be driving some referrals. Regardless of the reasons, the current practice of cardiologists not referring to surgeons with the lowest mortality likely contributes to the wide range of risk-adjusted mortality rates for CABG among individual surgeons in the most recent New York State report card (from 0% to 13.4%).
2
Our study complements prior work suggesting that physicians have limited confidence in publicly available quality metrics and are reluctant to use them in decision making. 3, 5 Nevertheless, the collection and use of performance data for both public reporting and payment have increased dramatically. The Center for Medicare and Medicaid Services now requires hospitals to provide information on CABG mortality (among other quality indices) and reports these data publicly. Our results suggest that wider exposure to public reporting has not led cardiologists to trust these data more or to rely on them in their discussions with patients or referral decisions.
This study has limitations. First, despite a mixed mode approach and successive efforts, our response rate was 23%, which, although similar to response rates in recent physician surveys, 13 introduces the possibility of nonresponse bias. Although we cannot rule out the possibility of nonresponse bias that would limit the generalizability of our findings, the collective body of empirical work suggests no consistent relationship between response rates and nonresponse bias.
14 Second, awareness of the report cards does not necessarily indicate that the responding cardiologist knew the risk-adjusted mortality of specific cardiac surgeons including those to whom he or she referred patients. Third, we do not have data on the origin of patients referred for cardiac surgery for each cardiologist. Referral decisions may be different for inpatients and outpatients. Finally, these data apply only to cardiologists' opinions and the use of cardiac surgery report cards in New York State in 2011. They cannot be extrapolated to physicians' opinions of report cards of other procedures or to other states.
In summary, we examined the impact of 2 decades of experience in New York State, with public reporting of riskadjusted mortality rates for individual cardiac surgeons on cardiologists' awareness, perception, and use of these reports. Although awareness of report cards is nearly universal, few cardiologists use risk-adjusted mortality data to select cardiac surgeons to operate on their patients, and very few shared these reports with their patients as they engaged with them in decision making. It is clear that lack of familiarity is not the impediment to cardiologists integrating these reports into their practice. Although some proponents think that the primary value of public reporting is to catalyze institutional efforts in quality improvement, 15 if cardiologists used these reports in guiding referrals, those efforts might be augmented.
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